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BACKGROUND OF THE INVENTION 
1. Field of the Invention 

5 This Invention relates generally to an oral oompositton which when applied onto the surface of teeth acts 
to whiten teeth and more particularly to an oral composition for whitening teeth that is more effective than 
existing products available to the consumer. 

1. The Prior Art 

10 

A tooth is comprised of an inner dentin layer and an outer hard enamel layer that is the protective layer 
of the tooth. The enamel layer of a tooth is naturally an opaque white or slightly off-white odor, it is this enamel 
layer that can t)ecome stained or disooioied. The enamel layer of a tooth is composed of hydraxyapatite mineral 
crystals that create a somewhat porous surface. It Is believed that this porous nature of the enamel layer is 
15 what allows staining agents and discoloring substances to permeate the enamel and discolor the tooth. 

Many substances tliat a person confronts or comes in contact with on a daily basis can "stain" or reduce 
the "whiteness" of one's teeth. In particular, the foods, tobacco products and fluids such as tea and coffee 
that one consumes tend to stain one's teeth. These products or substances tend to accumulate on the enamel 
layer of the tooth and form a peltide film over the teeth. These staining and discoloring substances can then 
20 permeate the enanwl layer. 

This problem occuis gradually over many years, but imparts a noticeable discoloration of the enamel of 
one's teeth. 

One method for whitening teeth used by dental professionals involves the use of 30% hydrogen peroxide 
in combination with heat and light to promote the oxidation reaction. This method, although fast, is losing favor 
25 with dentists because dinlcal and scientific evidence shows that an effective whitening process without heat 
and light is desired. 

Another professional method for bleaching teeth invdves the use of hydrogen peroxide generating com- 
pounds such as urea peroxide (carbamide peroxide) at concentrations of 1 0% to achieve the desired whitening 
effteL Urea peroxide rapidly breaks down Into hydrogen peroxide due to the water present In saihm. This meth- 

30 od Is known as an office-monitored at-home bleaching system and involves the use of a mouth guard or tray 
within which the bleaching agent is placed. The tray is then placed upon the teeth of the patient and bleaching 
is allowed to take place. This method of treatment has drawbacks Induding booth sensitivity, possibly due to 
demlneralization and Irritatton of oral tissues. An additional disadvantage of the tray applicatk>n method is that 
the bleaching effect ie very slow. 

35 There is a demand In the mark^ace for a tooth whitening product that can be used at home or in private 
by the consumer and is safe and easy to use. A product for hcnne use cannot utOize the compositions or prod- 
ucts for whitening teeth that are avaOabie for use by a trained dental professional. For example, the 30% hy- 
drogen peroxkJe bleaching agent utilized by many dental pradrtioners to bleach teeth is suff idently concen- 
trated to be irritating and potentially dangerous for home use by the consumer. 

40 There are available in the marketplace dentifrice composlttons for home use whk:h contain 1 -3% by weight 
concentrations of hydrogen peroxide and when applied on the teeth using a mouth guard or tray, effect whiten- 
ing of stains. However, these composlttons are considered to have slow bleaching effect 

Illustrative of oral compositions containing peroxide compounds Indude U.S. 4,988,450; U.S. 4,980,152, 
U.S. 4,839,156, U.S. 4,522,805, U.S. 4,567.036, U.S. 4,405,599 and U.S. 3,857,417. 

45 U.S. 4,988,450 and U.S. 3,657,417 disdose formulating oxygen liberating oomposfttons for the whitening 
of teeth utilizing anhydrous powders or water-free pastes or gels. 

U.S. 4,980,152 disdoses an aqueous oral gel oompositton comprising about 0.5 to about 10% by weight 
urea peroxMe and 0.01 to 1% by weight of a fluoride provkiing compound. The composition further indudes 
a thickening agent such as carfooxy pdymethylene, a non-k)nic surfactant such as Pluronic F1 27, alkali sduble 

50 cellulose ethers as viscosity increasing agents, potassium phosphate as a buffering agent and glycerine as a 
carrier and flavoring and sweetening agents. 

U.S. 4,839,156 disdoses a water containing hydrogen peroxkJe-Pluronic thickener oral gel oompositton. 
The oompositton, although effiBctive at bleaching teeth and avokling tissue damage, exhibits reiatively dow 
whitening action. 

55 U.S. Patent Nos. 4.522,805 and 4,567,036 dtedose a stable toothpaste for contrdiing periodontal disease, 
containing an oxidizing agent such as urea peroxide in a paste carrier comprising an antonto detergent, soibitd 
and glycerin humectant and a thickening agent 

U.S. Pat No. 4,405,599 disdoses a toothpaste consisting essentially of a combination of calcium penudde 
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and sodium perborate oxidizing agents, dicalcium phosphate, calcium cartwnate and magnesium cart)onaiB 
cleaning agents, sorbitol humectant, cornstarch and cellulose gum thickening agents, and an anionic detergent 

U.S. 3,988,433 disdoses oral compositions containing specific organic peroxyadds which remove stain 
from teeth. The specific peroxyadds disclosed are aryl peroxyadds and alkyi dlperoxy adds having all^ene 
groups containing 5-11 carbon atoms. The patentee teaches that it is surprising that these spectfic organic 
peroxyadds are effective against stain as most other organic peroxyadds are rslath/ely ineffective except 
when used at elevated temperatures and/or for long exposure times. 

European Patent Application 0 400 858 disdoses a denture deaning composition comprising an inorganic 
persalt bleaching agent, an organic peroxy bleach precursor and an effervescence generator. 

Summary off the Invention 

in aooonJance with the present invention, it has now been unexpectedly found that oral compositions which 
indude peroxyacetic add exhibit heightened whitening of teeth and stain removal when applied to teeth at am- 
bient or oral temperatures. 

As will hereinafter be illustrated, the oral compositions of the present invention exhibit better whitening of 
teeth than attained by prior art bleaching compounds. 

Peroxyacetic acid is Icnown to the art as a bleaching agentfbr fabrics, e.g., U.S. 3,852,210, U.S. 4,444,674 
and U.S. 4.536,314. 

French Patent 1,167,188 teaches the use of peroxyacetic acid in combination with an amine compound 
in oral compositions as an anti-caries and anti-plaque agent However, as will hereinafter be demonstrated, 
the amount of peroxyacetic acid present In the disclosed composition (l.e., 0.008 mdes/llter or 0.06% by 
weight) when used in confibination with the amine and other specified ingredients is not effedive in whitening 
teeth. 

It is within the scope of the present invention that peroxy acetic acid may be used directly (as by swab 
application), incorporated in an oral composition such as a toothpaste, gel or rinse that Is to be applied topically, 
or generated in situ in the oral composition by the reaction of a peroxide source such as hydrogen peroxide, 
urea peroxide, sodium perborate, sodium percarbonato, and all metal peroxides, for example, Sr02, Ca02 and 
NaOa with a peraxyadd precursoror activator containing labile acetyl groups. Illustrative examples of such ao- 
tivators indude tetracetylethylene diamine, penteacetyl glucose, tetracetyl glycd urii, sorfoitd hexaacetete or 
ft-uctose pentaaceteto. 

The anrKXjnt of peroxyacetic add inccvporated in the oral composition will vary dependent upon ite intended 
use. For use by trained professionals in office treatmente, the concentration of peroxyacettc add incorporated 
in the oral composition can vary from about 0.25% to about 5% by weight 

To effect In situ generation of peroxyacetic acid in the oral composition, the peroxide source is present in 
the composition at a concentration about 0.5 to about 30% by weight preferably about 1.5 to about 10% by 
weight and the activator Is present in the composition in an amount suffident to completely react with the 
peroxide source, e.g. about 0.1 to about 30 percent by weight and preferably about 1 .5 to about 1 0% by weight 

For professionai use, oral compositions containing peroxyacetic acid may be prepared by the dentist in 
his office from concentrated peroxyacetic add solutions, for example, 40% peroxyacetic add sdution may be 
diluted with water to a final concentration of 1%. This sdution can then be geiled using fumed silica, and applied 
to the patient's teeth by the dentist or applied directly by the dentist without further adjuvante. 

For home use, such high concentration of peroxyacetic add cannot be used safely by the typical consumer 
and therefore the useful range of peroxyacetic acid in the oral composition is between 0.01 to 0.50% by weight 
The preferred range in a rinse is between about 0.05% to about 0.1 % by weight and the preferred ooncentratton 
in a gel or paste is 0.25% by weight 

Peroxyacetic add-conteining oral compositions are conveniently prepared as a rinse, gel or paste to pro- 
vide a safe and easy form in which it may be applied topically to the user's teeth. Mouthrinse compositions 
which have been found useftil for the pradlce of the present invention generally comprise ¥trater, such as deion- 
ized water as the vehide and, optionally, other ingred iente such as non-toxic aioohds such as ethand, flavors, 
stebilcdng agents, sweeteners, and humedante such as glycerine and sorbitol. 

Gels or pastes formulated to contain peroxyacetic acid as the whitening agent also indude a gelling agent 
such as a pdyoxyethylene pdyoxypropylene block copolymer, a humectent such as glycerine, sorbitol, a pdy- 
ethylene glycd, a nonionic surfactant sweetener and flavor, the gel or paste having a pH of about 4.0 to 6.0. 
Water Is present In the gel or paste and constitutes about 40-70% by weight of the oral oompositton. Distilled 
or deionized water is preferred to prevent mineral contamination. 

Pdyoxyethylene potyoxypropylene block oopdymers which are nonionic and useful gelling agente in the 
oral composittons of the present invention are represented by the fbrmula 
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wherein a is an integer such that the hydrophobic base represented by (CaHeO) has a molecularweight of about 
2750 to 4000. b is an integer such that the hydrophilic portion (moiety) represented by (C2H4O) constitutes 
about 70-80% by weight of the copolymer. Pluronic Pdyds of the F (solid flake or powder) type are preferred. 
5 Samples of such Pluronic compounds are Pluronic FSB, Fd8, F108 and F127. The most preforred gelling agent 
is Pluronic F127, which has a molecularweight of 4000 and contains 70% of the hydrophDIc polyoxyethylene 
moiety. 

Other useful thickening agents include cdlokial carboxyvinyl pdymere such as those sold under the trade- 
mark Carbopol 934 and 940, cross-linked pdycarboxylate polymera avaUable from GAF under the designation 
10 GantrezACV-4006 or stabilizer 06, polyvinyl pyrrolkJone, and fumed silica avaOable from Cabot. Inc. under the 
trademark Cab-O-Sil. 

The gelling agent is present In the oral oomposttlon of the present inventbn at a concentration of about 
10 to about 40% by weight and preferably about 1 5 to about 30% by weight of the composition. 

lllustFBtive of the polyethylene glycols useful in the practice of the present inventton include polyethylene 
15 glycols known by the trademark CARBOWAK which are nontonk: pdymere of ethylene oxMe having the gen- 
eral formula: 

HOCH2(CH20CH2)nCH20H 

wherein n represents the average number of oxyethylene groups. The Cart>owax polyethylene glycols are des- 
ignated by a number such as 400, 600. 800, etc. which represents the average molecularweight The average 
20 molecularweight of the polyethylene glycols used herein is about 200-1000, preferably 400-800 and most pre- 
ferably 600. 

Other useful humectants include non-hydroxylated compositk>ns such as capped polyethylene glycol, 
where the hydrogens on the hydroxyl groups have been replaced with methyl groups. Humectants such as 
glycerine, sorbitol polyethylene glycol and capped polyethylene glycols are included in the oral composition 

25 of the present invention at a concentration of about 1 0 to about 40% by weight and preferably about 1 5 to about 
25% by weight of the composition. 

Nonionic surfactants are included in the oral compositions of the present invention and serve as a solu- 
bilizing and emulsifying agent A partteularly useful nonionic surfactant is a water soluble polyoxyethylene 
monoester of sorbitol with a Cio-iB^tty add ester of sorbitol (and sorbitol anhydrides), consisting predominantly 

30 of the monoester. condensed with about 10-30, preferably about 20, moles of ethyleneoxkle. The fatty acM 
(aliphatic hydrocarbon-monocarboxylto add) may be saturated or unsaturated, e.g. lauric. palmitic stearic, ole- 
ic adds. Tween 20 is especially preferred, which Is a pdyoxyethylene (20) sorbitan monolaurate. Capped pdy^ 
alkylene oxide copolymer nontonic surfactants in which the hydrogens on the hydroxyl groups have been re- 
placed with methyl groups are also useful In the present Inventton. These types of surfactants are described 

35 in U.S. Patent No. 4,988,452 and U. S. Patent No. 4,877.544. 

The nonionte surfactant constitutes about 0.5 to 5.0% by weight and preferably 0.5 to 3% by weight of the 
oral composition. 

The flavor Ingredient constitutes about 0.5 to 5.0% by weight of the oral compositton of the present Inven- 
tion. Suitable flavoring constituents are flavoring oQs, e.g.. dis of spearmint, peppermint wintergreen, sassa- 

40 fras. dove, sage, eucalyptus, nunjoram, cinnamon, and methyl salicylate, ethyl acetate and menthol. 

A sweetening material is preferably also employed as a complenrant to the flavoring material. Suitable 
sweetening agente are water soluble and indude sodium saccharin, sodium cydan>ate. xylitd. aspartame and 
the like, in concentrations of about 0.1 0 to 1 .0% by weight Sodium saccharine is preferred. 

Pyrophosphate salte having anti-tartar efficacy such as a dialkali or tstra-alkall metal pyrophosphate salts 

45 such as HBjPfij, IQPaOr. Na2K2P20r, Na2H2P20r and K2H2P20r, long chain polyphosphates such as sodium 
hexametephosphate and cydic phosphates such as sodium trimetaphosphate are incorporated in the oral conv 
posittons of the present inventksn preferably at a concentration of about 0.5 to about 8.0% by weight 

PeraxMe stabtiizere such as sequestering agente, buffers, addulating agente, coating or encapsulating 
agente may also be induded in the oral compositions of the present invention. Samples of suiteble sequee- 

so tering agente are salte of ethylene diamine tetraacetic acM, diethylene triamine pentaacetic add, phosphon- 
ates such as Dequest (trademark) available from Monsanto Chemical Company and azacydoheptane 2*, 2* di- 
phosphonate. Such agente stabilize the peroxMe containing compositions by chelating ntetal ions such as Fe^, 
Mn^2 and Cu^. The agente may be incorporated in the composittons of the present Invention at a concentration 
of about 0.1 to about 6.0% by weight of the compositton. 

55 SduMe and insoluble caldum compounds may also be added to the compositton, Ilka caldum acetate, 
dicaldum phosphate dlhydrate, and caldum pyrophosphate and combinations thereof. These compounds pro- 
vide sduble caldum and minimize the amount of mineral loss from teeth after exposure to composittons useful 
in this tnventton. 
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The calcium compounds are included in the oral compositlona of the present invention at a concentration 
of atxxit 1 to about 40% by weight and preferably about 5 to about 20% by weight 

The oral composition of the present invention may be prepared by suitable mixing of the ingredients. For 
instance, to prepare a gel or paste, the peroxyacetic acid, a gelling agent such as Ruronic F127 and humectant 
5 and sweetener are mixed using a Ross mixer, under vacuum f6r about 30 minutes. The peraxyaoetic acid Is 
then added, followed by the nonionic surfactant and flavor The ingredients are then mbced under vacuum for 
an additional 15-30 minutes. The resulting gel or cream Is then tubed. 

In home use, approximately 1 gram of the gel or cream is applied to a toothbrush and brushed vigorously 
onto the teeth. Brushing is continued for 1-3 minutes. The gel or paste is allowed to remain on the teeth for 
10 as long as possible. 

Also in accordance with present invention, an aqueous solution of the peroxyacetic add may be applied 
as an office procedure by dental professionals, alone or with the addition of suitable adjuvants. 

In accordance with the present invention, the whitening composition may be used on a daiy basis with a 
noticeable whitening of the user's teeth within a short period of time following regular use. 
15 The following examples are further illustrative of the present invention, but it Is underetood that the inven- 
tion is not limited thereto. All amounts and proportions referred to herein and in the appended daims are by 
weight unless otherwise indicated. 

EXAMPLE I 

20 

A Minolta CR-221 Chroma Meter was used to measure the optical properties of extracted upper central 
human indsore before and after the application of bleaching agents. The teeth selected for the test matched 
each other as dosely as possible as determined by using the Chroma Meter. The measurement technique in- 
volved wrapping the teeth tightly with a thin, optically dear plastic wrapping material before placing them in 
25 the aperture of the meter for measurement The 3-mm diameter drcular aperture measured the optical prop- 
erties of the central part of the anterior surfoce of each tooth. 

The Chroma Meter provides values of the optical parameters L*, and b* in the CIE system of color meas- 
urement L* relates to the overall grey^scale lightness or darkness of a material, and b* to its yellowness or 
blueness. Other liactora being equal, it is preferred to have high values of L« (indicating optical lightness) and 
30 low or even negative values of b*, indicating the absence of yellowness, a highly obvious and undesirable opt- 
ical characteristic of teeth. 

The teeth to be bleached had been stored under refrigeration in water since extraction. The bleaching treat- 
ment involved pladng each tooth in a sealed vial with 15 ml of the bleaching solution and incubating at 39°C 
(the approximate temperature of a human mouth) for an interval of 2 houra. For tooth "A", the bleaching solution 
35 was a 1% aqueous sdutlon of peroxyacetic acid, and for tooth "B" the bleaching sdution comprised a 30% 
aqueous sdution of hydrogen peroxide. Both sdutions were adjusted to pH 4.0 with sodium hydroxide. At in- 
tervals, the teeth were removed from the vials for optical measurements, then replaced. Initially, both teeth 
essentially matohed Denteply Trubyte™ Color-Ordersd Shade Guide 867 in appearance. 
Table I summarizes the response of each tooth to the treatment 

40 

TABLE I 

Tooth "A" Tooth "B" 

45 

(1% peroxyacetic acid) {30% hydrogen peroxide) 



Tine, minutes 


1 ^ 








0 


45.2 


6.5 


48.1 


4.8 


60 


49.5 


1.4 


49.1 


3.6 


90 


48.4 


-1.1 


47.1 


3.2 


120 


51.2 


-2.8 


48.6 


2.4 
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Reference to the data reoorded in Table I indicates that Tooth 'A' was much superior to tooth 'B" in final 
appearance (6 Shade Guide units difference l)etween B53 and B55) and, as the instrument indicated, was sut)- 
stantialiy lighter and less yellow. The difference is ail the more remarkable considering that the peioxyacetic 
acid had a concentration of only 1% as compared with the 30% concentration of the hydrogen peroxide. At 
5 the end of the bleaching period, both teeth had retained a glossy appearance. 

EXAMPI^ 11 

A gel was prepared using the following ingredients: 



INGREDIENTS 


%WL 


Polyethylene glycol 600 


15.0 


Peroxy acetic acid (35% solution) 


0.394 


Ruronic F-127 


20.0 


Ravor 


1.5 


Tween 20 


1.2 


Saccharin 


0.2 


Deionlzed H2O 


q.s. tolOO 



The gel was prepared by admixing the Pluronic F127, PEG-600 and sweetener using a Ross mixer, under 
vacuum for about 30 minutes. The peroxyacetic acid was then added, followed by the Tween 20 and flavor. 
The ingredients are then mixed under vacuum for an additional 1 5-30 minutes. The resulting gel or cream was 
then tubed. 

To test the whitening efficacy of the gel, bovine teeth were steined with a steinlng broth consisting of cof- 
fee, tea, nnjcin, microblologicat media, and a chromogenic microorganism. Steined bovine teeth selected for 
the test showed the same amount of discoloration. To test the whitening efficacy of the gel, the teeth were 
immereed in 5 grams of the gel at 37^. Before imnrareion. the color of the teeth was measured wit h a Gardner 
colorimeter in which L« is a measure of response to the eye to lightness and daricness, and b is a measure of 
yellowness. The higher the L* value and the lower b* value, the whiter teeth appear. 

The whiteness index was calculated using the following equation: 
Delte E s [(Delte L«)2 -i- (Delte b*yv^ 

The teeth remained immersed in the gel for 15 houra. The whitening index (Delte E) of the immersed teeth 
are summarized in Table I below. 

For purposes of comparison, the procedure of Example I was repeated with exception that the teeth were 
immereed in a commercial rinse fornnulation conteining 1.5% hydrogen peroxide designated composition 'C. 
The color measurements of comparative composition C are also sununarized in Table II below. 
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TABLE II 



5 




at indicated time (hours) 


CUMPOSITlON 


Ohr 


15 hr 


Delta E 




Ex. II 


31.S/16.0 


54.8/6.6 


24.8 




Ex.11 


28.7/17.9 


57.3/7.8 


30.3 


10 


Ex.11 


35.8/17.6 


57.1/9.4 


22.8 




C 


38.2/17.4 


50.1/14.5 


12.2 


15 


c 


35.5/13.9 


5Z0/11.7 


16.6 




c 


31.1/18.2 


48.8/15.9 


17.8 



The data in Table I indicates that the composition of Ex. Ills on average 68% more effective in bieaching 
20 dental stains. Also there Is a marked decrease In the b* ,Le. yeilowness, for the teeth exposed to peroxyacetic 
acid when compared to those exposed to the hydrogen peroxide composition. 

EXAMPLE III 

^ The procedure of Example II was repeated with the exception that aqueous solutions containing 0.05% 
and 0.1% by weight peroxyacetic add were substituted for the gel composition of Example II. 

To test the bleaching efficacy of the peroxyacetic acid, extracted human mdara which had been refriger- 
ated and kept wet were selected which showed more than the usual discoloration. The molare were Immersed 
in 15 mi of the sdutnns at room temperature. The Delta E values of the immersed teeth are summarized in 

30 Table III below. 



TABLE 111 



35 







Delta E values at indicated time (hours) 


TOOTH 


PEROXYACETIC ACID (%) 


Ohr 


6.5 hrs. 


48hrB. 


96hre. 


1 


0.05 


0.0 


6.0 




13.5 


2 


0.10 


0.0 




4.9 





40 

The Delta E values listed in Table 111 Indicate that peroxyacetic acki Is effective as a whitening agent at 
relatively low concentratrans, that is, 0.05% by weight 

EXAMPLE IV 

45 

The procedure of Example III ¥raa repeated except that In a series of runs, the te^h were placed in 15 ml 
of 1% by weight peroxyacetic add sdutton and kept in a sealed vial in an incubator set at 25^0 and 39^ and 
incubated for 15-60 minutes. 

The tooth samples were selected which showed more than usual disodoratk>n equivalent to Munsell values 
50 nogreatBrthan7.05asestlmatedfh)mcomparisonwlthDent8plyTrubyteBkiformCdorOrder^ 

artificial teeth samples. The Guide is supplied with a chart showing the Munsell hue, value, and chroma for 
each sample. The Guide contains a set of 24 artificial teeth ranging from Munsell values of 6.55 (most discol- 
ored) to 7.80 (desired whiteness). 

The Munsell values of the teeth immersed in 1% by weight peroxyacetic add at 15°C and 39^C are sum- 
55 marized in Tables IV and Vbetow. 

For purposes of comparison, the procedure of Example III was repeated with the exceptton that 30% hy- 
drogen peroxide solution, designated Composition "Ct", or 10 grams/liter (available chlorine) sodium hypo- 
chlorite designated Composition "Ca" or 20g/l (available chlorine) sodium hypochlorite designated Compositton 



7 



EP054Sn4A1 



*C3* was substituted for ttie 1% peroxyacetic add. The Munsell values of these comparative bleaching agents 
are also summarized in Tables IV and V below. 

TOBLE IV 
EXPOSURE AT 25° 



TIMR (MIMUTES) 
MUNSELL VALUES 





0 


15 


30 


45 


60 


UUW08ZTI0> 


Ex.rv 


7.05 


7.45 


7.45 


7.45 


7.80 




6.65 


6.80 


7.0 


7.05 


7.05 



TABLE V 

EXPOSURE AT 39*»C 

Time (Minutes) 
Munsell Values 



ouBwrni'ioa 

HO. 


0 


15 


30 


45 


60 


90 


Ex. IV 


7.05 


7.30 




7.45 


7.80 




Cx 


6.65 


7.00 


7.20 


7.20 


7.20 




c. 


7.15 


7.15 


7.15 


7,15 




7.30 


c. 


7.15 


7.30 


7.30 


7.30 




7.45 



40 

The data reoorded in Tables IV and V Indicate that ait hough 1% by weight peroxyacetic add, 30% hydrogen 
peroxide and 10-20 g/l sodium hypochlorite all showed higher Munsell values, peroxyacetic acid was superior 
to both hydrogen peroxide and sodium hypochlorite in whitening teeth. 

45 EXAMPLE V 

The procedure of Example III was repeated using a solution of 1% by weight peroxyacetic add heated to 

Acomparath/e oomposiUon, designated exposition "C/, which was a solution disclosed in French Patent 
50 Number 2,187,288 containing the fdlowing ingredients: 



55 
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5 





%liy weight 


CHaCOOOH 


0.008 


Glycine 


0.05 


NaCI 


0.05 


NaOH 


0.05 



10 was evaluated as a whitening composition. Water was used as a control. 

The Delta E (inciease in whiteness) measurements after 9 hours of immersion in the test solutions are rsoorded 
in Tat>le VI below. 
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TABLE VI 


EXPOSURE AT 37«C 


COMPOSITION NO. 


Delta E 


Ex. Ill 


6.8 


C4 


0.0 


H2O 


0.0 



^ EXAMPLE VI 

One gram of purified tetraacetyl ethylenediamine (TAED) was dissolved in 46 grams of N-methylpyrroII- 
dinone (NMP). Separately, a saturated solution of sodium monopertx)rate In 4 milliliters of water was prepared. 
The two solutions were mixed, and 1 5 millOiters of the resulting mixture were added to each of two smalt screw- 
capped vials. To each vial was added a discolordd human tooth. One vial was placed in an incut>ator at Zd'^C, 
and the other vial was kept at room temperature. After 4.5 hours, both teeth were bleached to a degree ap- 
proximating Shade Guide B59, the lightest shade in the series, with slight reddish tinge to the tooth which had 
been stored at room temperature. The teeth were then replaced in their respective vials at their respective 
35 temperatures until a total time of 1 4 hours elapsed, whereupon bot h had been bleached to a shade whiter than 
B59. The tooth which was stored at 39X was much whiter than B59, while the tooth stored at room temper- 
ature, although whiter than B59. still had a slight reddish tinge. 

EXAMPLE VII 

40 

0.500 grams of recrystalllzed TAED was dissolved in 50 grams of NMP (Solution 1) and 0.877 grams of 
sodium monoperborata was dissolved in 33.3 grams of water (Solution 1 ) to prepare a one-phase composition. 
Both solutions were warmed to about 39°C. Solution 2 was poured into Solution 1 , whereupon a further warnv 
ing effect was noted. Some cloudiness was noted when the solutions were mixed, but there was no gross phase 
, ^ separation. The mixed solution was cooled to about 38^C. A discolored human cuspid which approximately 
matched Shade Guide B94 was placed in a warmed vial, and to It was added about 15 ml of the warm mixed 
solutnn. The capped vial was placed in an incubator at 39X. After 15 minutes, the to<4h had been bleached 
to a color approximating Shade Guide B53 (eight shades improvement over original). 



Claims 

1. An oral composition for whitening teeth characterised In that it comprises a safe and effective whitening 
anfKHjnt of peroxyacetic acid in a vehicle. 

2. A composition as claimed in daim 1, characterised in that the whitening composition is an aqueous so*- 
ution containing peroxyacetic add. 
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3. A composition as claimed in daim 1 , charactBrised in that ttie wtiitening composition is in the form of a 
gel. 

4. A composition as claimed in daim 1 , 2 or 3 characterised in that the peroxyacetic add is present in the 
composition at a concentration of about 0.01 to atKxit 5.0% by weight 

5. A composition as daimed In daim 1, 2 or 3 characterised in that the peioxyacetic add is generated in 
situ by the incorporation in the composition of a peroxide source and a peroxy add precursor. 

6. A oompositnn as daimed in daim 5 characterised In that the peroxide source is sodium perborate. 

7. Acomposition as daimed in daim 5 or daim 6 characterised In that the peroxy add precursor Is tetraacetyl 
ethylenediamine. 

8. A composition as daimed In daim 5, 6 or 7 characterised In that the peroxide source Is present in the 
composition at a concentration of about 0.5 to about 30% by weight, and the peroxyacetic add precursor 
is present in the composition at a concentration of about 0.1 to about 30 percent by weight 

0. A method of whitening teeth which comprises applying to the teeth in the oral cavity a composition as 
claimed in any one of daims 1 to 8. 

10. The use of peroxyacetic add for preparing a composition for whitening teeth. 
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